(Third Edition.] 



10 



15 



2ii 



80 



35 



40 



PATENT SPECIFICATION 

Convention Date ( Holland j : Sept. 23, 1919. 151,611 
Application Date (in United Kingdom J: Sept. 22, 1920. No. 26,994 J 20. 
Complete Accepted : Dec. 22, 1921. 
COMPLETE SPECIFICATION. 



Improved Process for Removing Gas Residues and for Purifying Inert 
Gases in Electric Vacuum Tubes, Incandescent Lamps and the like. 




We, Dr. Gili.es Hulst, a subject of 
the Queen of The Netherlands, Dr. Ekko 
Oosterhuis, a subject of the Queen of 
The Netherlands, and Naamlooze 
Vbxnootschap Philips* Gloeilampex- 
fabiuekex, a limited liability company, 
organised and established under the laws 
of tiie Kingdom of the Netherlands, all 
of Eindhoven, Netherlands, do hereby 
dei-hire the nature of. this invention and 
in what manner the same is to be per- 
formed, to be particularly described and 
ascertained in and by the following state- 
ment : — 

This invention relates to a process for 
removing gas residues and also for puri- 
fying inert gases in vessels such as 
electric A^acuum tubes, incandescent 
lamps, electric discharge tubes, Rontgen 
20 tubes, audions or rectifiers. 

It is known that fhe vapour of sub- 
stances such as calcium, barium, 
strontium, potassium or sodium, com- 
bines with all gases, except inert gases to 
form combinations which have a very 
low vapour pressure, and tins action is 
greatly accelerated by electrical dis- 
charges. In vacuum or discharging 
tubes all gases present or set free except 
inert gases will quickly disappear in the 
presence of such mefals, so that a high 
vacuum or a very pure inert gas is 
obtained. 

"For this purpose it has been proposed 
to use heated alkali earth metals also in 
the form of alloys, such as magnesium 
calcium alloy. 

It has also • been proposed to use 
electrodes in discharge tubes composed of 
an alkali metal or an alkali metal alloy. 
In this case the alkali metal eventually 
absorbs gas residues, yet the. principal 

f Price 1/-] 



function of the alkuli metal is to co- 
operate in the discharge and decrease 
the discharge potential. Therefore the 45 
cathode consists wholly or for a large 
part of the active metal and the action 
ceases when all the alkali metal of the 
electrodes is volatilised on the colder 
parts of the tube. '50 

The present invention is a method of 
introducing alkali or alkali earth metals 
into electric vacuum tubes, incandescent 
lamps or electric discharge tubes, with- 
out making the electrodes of these metals 55 
and without these metals being vehicles 
of discharge. 

This invention comprises a process for 
introducing alkali or alkali- earth _ metals 
into electric vacuum tubes, incandescent 60 
lamps or electric discharge tubes, in 
order to remove the gas residues or to 
purify inert gases, and is characterised 
by the fact that in the tube or the like 
an alloy of an alkali or alkali-earth metal 65 
with a nobler metal of lower vapour pres- 
sing is located at a place where a 
sufficiently high temperature is obtained 
to vapourise the alkali or alkali-earth 
metal, while the other component of tho 70 
alloy does not vapourise perceptibly and 
the vapour of the alkali or alkali-earth 
metal does not co-act in the conduction 
of the current. 

The expression " nobler metal " which 75 
is used herein, means that if two metals 
are placed in a suitable electrolyte, one 
becomes charged with positive electricity 
the other with negative electricity. The 
former metal is therefore more" electro- 80 
positive than the latter, so that all metals 
may be placed in a series of increasing 
electro-positive power. The most electro- 
positive metals are the alkali metals, the 
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least electro-positive metals are the noble 
metals such as gold, platinum, etc 
lUerefore a nobler metal " is a metal 
«iat has less electro-positive properties 
and generally is much less chemically 
active, and resembles more or less in this 
, respect the noble metals. 

AH ordinary metals, as magnesium, 
zinc, n-on nickel, tin, etc. are nobler 
than the alkali and alkali-earth metals 

As the sole object of the alkali or 
alkali-earth metals is to absorb small 
quantities of gases present or evolved 
only very small quantities of these metals 
are necessary, because they may be used 
up when no more gases are set free 

As the other component of the allov 
i. D0 ' evaporate to any perceptible 
extent, it cannot blacken the bulb as 
would be the case if more volatile metals 
we £? used, sueh as magnesium. 

When applying the process according 
llJ X ^ention care should be taken 
that the alloy is not located at places 
where the vapour of the alkali or alkali- 
earth rnetal acquired such a tension, that 
Z take P art in tlj e discharge 
The use of such alloys has several 
advantages. In the first place the active 
metal is protected by the nobler metal 
iigamst oxidation, humidity and other 
influences. At the same time, the 
manipulation of these active metals 
becomes free from danger. A further 
advantage is, that the alloy may be intro- 
duced m the tube in a very simple man- 
ner. If, f 01 . 3Tls tanee, a tin alloy is used, 



it may be applied in the manned of a 
solder upon one of the metal parts in the 

An alloy composed of tin with a small 
S SQ ° f Caleium is specially suit- 
Having now particularly described and 
ascertained the nature W our said Inven- 
tion and m what manner the same is to be 

SaimisT- * We dedai ' e til8t * ^ 

1. A process of introducing alkali or 
all ali-earth metals in electric vacuum 
• tubes, incandescent lamps or discharge 
tubes m order to remove the last gas 
residues or to purify inert gases, char! 
actensed by the fact that in the tube or 
the hke an alloy of an alkali or alkali- 
earth metal with a nobler metal of lower 
vapour pressure is located in the tube at 
a place where a sufficiently high temper- 
a ure is obtained to vapouris! the alkali 
or alkah-earth metal, while the other 
component of the alloy does not vaporise 
perceptibly and the vapour of the altali 
or alkali-earth metal does not co-act in 
the conduction of the current. 

2. A process according to Claim 1 in 
which a tan calcium alloy is used 

3. Electric apparatus when made 
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Bated this 21st day of September, 1920 

mms^V^?*; & T ENNANT, 
111/112 Hatton Garden, London, E C 1 
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